Anaesthetic implications of mild cognitive impairment
Early detection of dementia is one of the priority areas in primary care 1 . It is hoped that an early diagnosis would facilitate timely initiation of appropriate therapy, such as cholinesterase inhibitors and behavioural therapy, in order to prevent disease progression and to maintain independence in daily activities 1, 2 . Numerous efforts have been made to identify patients with mild cognitive impairment in the general public 3, 4 . Typically, these patients perform poorly in one or more domains compared with population norms during objective psychometric testing. However, their daily functions are preserved [5] [6] [7] .
In the general population, the prevalence of mild cognitive impairment, detected by brief clinical screening tools, is between 5% and 8% in persons older than 60 years 8 . The prevalence increases to over 20% in persons ≥70 years of age 3, 8 . In several longitudinal studies, the rate of progression from mild cognitive impairment to overt dementia has been reported as 5%-10% per year. The conversion rate is generally higher (10%-15%) in those with additional comorbidities 6, [9] [10] [11] [12] . Considering that the surgical population is ageing rapidly, it is not surprising that a substantial proportion of patients presenting for surgery has mild cognitive impairment, and this may have significant implications in the perioperative period.
In this issue of Anaesthesia and Intensive Care, Smith and Yeow report the incidence of mild cognitive impairment in 215 patients over 65 years of age, presenting for a variety of non-cardiac surgeries 13 . Preoperative cognitive function was assessed using the Montreal Cognitive Assessment tool. The results are alarming. Overall, 120 (56%) patients were diagnosed to have mild cognitive impairment (67 [60%] patients assessed on the day of surgery and 53 [50%] assessed up to six weeks before the procedure). These findings are consistent with previous reports, where the prevalence of mild cognitive impairment among patients scheduled for elective coronary artery bypass graft surgery (n=349) and total hip joint replacement (n=152) were 35% and 22%, respectively 14, 15 . While these studies support the high prevalence of the disease, the results did not address the impact of mild cognitive impairment on anaesthetic practice and postoperative outcomes.
Postoperative outcomes in patients with mild cognitive impairment
What are the potential adverse effects of mild cognitive impairment in the postoperative period? Patients with preexisting cognitive impairment have connectivity problems in their brain, especially in the thalamocortical system. These patients are more likely to have disruption in sensory integration and may have difficulty in sensory and motor coordination, leading to the development of postoperative delirium 16 . In a recent randomised controlled trial of 200 patients having joint replacement surgery, postoperative delirium was more common in patients with pre-existing mild cognitive impairment compared with those without cognitive disorders (P <0.05) 17 . A substantial proportion of patients remained delirious by day seven after surgery (20.0% in patients with pre-existing mild cognitive impairment versus 2.5% in those without, Fisher's exact test, P <0.001). Interestingly, the use of dexmedetomidine infusion (0.2-0.4 µg/kg/hour) during general anaesthesia reduced the incidence of postoperative delirium 16 .
Risks of postoperative respiratory complications are also increased in patients with mild cognitive impairment. In a small prospective, observational cohort study of 43 patients having elective coronary artery bypass graft surgery, mild cognitive impairment (n=20) was associated with an increased risk of pulmonary atelectasis and longer duration of postoperative lung ventilation 18 . It was suggested that patients with cognitive impairment may have additional difficulties in following perioperative instructions and complying with intensive respiratory exercise after surgery.
There are other putative mechanisms by which mild cognitive impairment may result in poorer postoperative outcomes. In this respect, the risk factors for mild cognitive impairment such as advanced age, hypertension, stroke, smoking, coronary artery disease and diabetes mellitus are common to those listed for postoperative morbidity and mortality 19 . It would therefore not be surprising if an association between mild cognitive impairment and adverse outcome is due to an epiphenomenon.
Anaesthetic effects on mild cognitive impairment
Apart from the impact of mild cognitive impairment on postoperative outcomes, there are also concerns regarding the effect of surgery and anaesthesia on the progression of cognitive impairment. Unfortunately, current data are limited and conflicting. In a randomised controlled trial on 200 patients >60 years having rectal resection, cognitive performance was evaluated by a battery of neuropsychological tests. Patients with mild cognitive impairment performed significantly worse than controls at the end of the first week after surgery 20 . Sevoflurane anaesthesia seemed to produce worse cognitive outcome compared with propofol infusion, suggesting that the type of anaesthesia may have an influence on cognitive function.
Unfortunately, data on long-term follow-up has not been reported and it is unclear how anaesthesia may impact on the progression of cognitive impairment.
In another randomised trial of 180 patients with mild cognitive impairment having lumbar spine surgery, progression to overt dementia at two years after surgery was 21.3% (34/160). This was similar to a matched group of 56 patients who did not have surgery or anaesthesia during the follow-up period (17.9% [10/56], odds ratio [95% confidence intervals]: 1.24 [0.57-2.71], P=0. 14) . This study was limited to a specific type of spine surgery and was probably underpowered to detect a 2% difference in the progression of dementia 21 .
There are however a number of epidemiological studies highlighting the risk of surgery and anaesthesia on the development of dementia. In an analysis of a health insurance database of 135,873 patients in Taiwan, surgery and anaesthesia increased the risk of dementia over a follow-up period of 3-7 years (adjusted hazard ratios [95% confidence intervals]: 1.99 [1.81-2.17], P <0.001) 22 . In addition, cognitive performance was significantly reduced in patients who had at least one major surgery over a maximum follow-up period of 24 years in the Danish studies of middleaged and elderly twins (total number of 8,527 pairs) 23 . However, the difference was small and might not be relevant clinically. These studies did not differentiate patients with and without pre-existing cognitive impairment; however, it is likely that patients with mild cognitive impairment would be at higher risk. In contrast, the International Studies of Postoperative Cognitive Dysfunction (n=686) demonstrated no difference in cognitive performance and no increase in dementia during a long-term follow-up over 11 years 24 . Similarly, in a prospective cohort of 1,731 patients (aged between 70 and 89 years), surgery after the age of 40 years had no impact on the development of cognitive decline 25 .
Taken together, current data are insufficient to make conclusions about the risk of surgery and anaesthesia on the progression of cognitive decline. Nevertheless an ongoing clinical trial may be able to resolve some of the issues in the near future. The international, multicentre, Balanced Anaesthesia Trial (ACTRN12612000632897) has recently initiated a substudy to evaluate the effect of deep and light anaesthesia on cognitive function using the modified Mini-Mental State Examination and the Abbreviated Mental Test in 600 trial participants. This study will investigate the contribution of anaesthetic administration and progression of dementia.
It should be noted that perioperative complications may also worsen postoperative cognitive function. In this regard, postoperative infection and respiratory complications were independent predictors of postoperative cognitive disorders in the Cognitive Dysfunction after Anaesthesia Trial 26 . In addition, perioperative stroke is another potential risk factor for cognitive decline after surgery. Although overt stroke is rare after surgery 27 , subclinical (covert) stroke has been shown to occur in 10% of patients having non-cardiac surgery and 10%-30% following cardiac procedures 27, 28 . While minor cerebral ischaemia has been strongly associated with cognitive impairment in the non-surgical population 29 , it is unclear how it may affect cognitive performance after surgery. The Detection and Neurological Impact of CerebroVascular Events In Noncardiac Surgery Patients: A Cohort Evaluation (NeuroVISION) study is currently recruiting 1,500 patients ≥65 years of age having noncardiac surgery (ClinicalTrial.gov identifier: NCT01980511). Covert stroke will be detected by an early postoperative magnetic resonance imaging scan using a diffusion-weighted protocol. Cognitive function will be tested with the Montreal Cognitive Assessment at baseline and one year after surgery. The NeuroVISION study will have the unique opportunity to characterise the influence of ischaemic burden on postoperative dementia.
Perioperative management of patients with mild cognitive impairment
Despite our knowledge that mild cognitive impairment is common in the elderly surgical patient, there are still many challenges ahead of us. The first challenge is to identify patients with cognitive impairment before surgery. This will be difficult because patients with mild cognitive impairment are functionally intact and cannot be identified with routine preoperative assessment. The latest Australian guideline recommends the use of the Mini-Mental State Examination and other brief clinical tools 1 . Most of these tests can be completed in 10-30 minutes by the patient or their proxy. It might be feasible to administer these tests to high risk patients (e.g. age >60 years) while they are waiting to be seen in the preoperative assessment clinic. Incidental identification of patients with mild cognitive impairment should also expedite ongoing management of dementia.
The next challenge is how to manage these patients during the perioperative period. Unfortunately, there are currently no data to guide anaesthetic administration. Nevertheless, it seems reasonable to maintain arterial pressure approximately to that during sleep (generally within 25%-30% of baseline in the ward) 26 . One should also maintain perioperative homeostasis with normothermia and a plasma glucose concentration between 7.6 and 10.0 mmol/l. It will be important to avoid atrial fibrillation and other arrhythmias, in order to reduce the risk of stroke. Finally, it may be useful to resume patients' cholinesterase inhibitors early in the postoperative period. Until the results of ongoing trials are available, it remains difficult to recommend an optimal anaesthetic regimen.
